Since all of the strains described by Pittman and Davis were isolated from the eyes of patients with conjunctivitis in the United States, it seemed to be worthwhile to examine further strains in the Near East, where Koch (1883) had first described the organisms found in the pus of an individual having a benign form of acute conjunctivitis. An investigation of Huet and Benslama (1956) in Tunis identified 3 of 120 Haemophilus strains isoated from cases of conjunctivitis as H. influenzae, 10 as H. parainfluenzae, whereas the other strains constituted a nonhomogenous group and did not show the characteristics of H. aegyptius as described by Pittman and Davis (1950) .
We, therefore, started examinations aimed at determining whether the strains which appear seasonally in summer epidemics in Israel are identical with those described by Pittman and Davis (1950) as H. aegyptius. The serological examinations reported below constitute a part of this work. In these experiments we followed, with slight modifications, the technique described by Ouchterlony (1948) . This same technique was employed in studies on the antigenic structure of H. influenzae by Tunevall (1953 Antigens for preparation of immune sera. The following antigens were used: H. aegyptius strains 128a, 180a, and 1; H. influenzae nos. 1 and 2. Twenty-four hr cultures in Roux bottles were washed off with a small volume of cold saline, killed by the addition of 0.5 per cent formalin, and stored in the refrigerator until used.
Preparation of immune sera. Rabbits received intravenously 0.5 ml of a suspension of formalinkilled bacteria 5 times a week, starting with 106 and gradually increasing to 109 bacteria per ml. After treatment lasting for 5 to 6 weeks, slightly precipitating immune sera were obtained. The immunization was, therefore, continued with bacteria incorporated in Freund's adjuvant prepared according to Salk and Laurent (1952) . The adjuvant mixture contained 2 X 109 bacteria per ml, and 0.5 ml were administered intramuscularly 5 times at weekly intervals. Blood was obtained by cardiac puncture 2 weeks after the last injection. Sera of rabbits immunized with the same antigens were pooled. The immune sera were kept at -20 C without addition of a preservative.
Antigens for gel precipitation. The antigens were prepared from formalin-killed bacteria. Forty-eight-hr cultures in Roux bottles were washed off with 5 ml of saline. The organisms were disintegrated in a 9 kc Raytheon magnetostriction oscillator. Diffusion tests. The tests were performed in petri dishes, in which a first layer of 10 ml of 1 per cent agar in phosphate buffer (pH 7.4) was poured. Antibiotic testing cups were then placed in position and a second 10-ml layer poured. Onetenth ml of antigen and 0.2 to 0.3 ml of immune serum were placed in the cups. The petri dishes were stored in a closed metal box at 37 C for 10 days. Cotton moistened with water served to prevent drying.
RESULTS
Precipitations of H. aegyptius immune sera with H. aegyptius antigens. Preliminary experiments showed that three H. aegyptius strains gave different numbers of lines when tested against their homologous immune sera. H. aegyptius strain 128a produced 10 to 12; H. aegyptius strain 1, 6 to 8; and H. aegyptius strain 180a, 6 lines. Table 2 shows that, from 6 bacterial extracts examined with anti-128a immune serum, 5 gave the majority of precipitation lines. They were, therefore, determined as H. aegyptius strains. The extract of strain 9591 failed to produce lines 1 to 4 and 8, and it was assumed that it did not belong to the H. aegyptius species. The biochemical examination confirmed the serological observation; the strain showed the characteristic reaction of H. itfluenzae strains: an enhanced oxygen uptake in the presence of xylose, whereas the other H. aegyptius strains failed to show this biochemical reaction.
Simultaneous precipitation reactions between H. aegyptius immune sera and extracts from H. aegyptius and H. influenzae. Figure 1A shows a simultaneous precipitation experiment between anti-128a immune serum and extracts of 128a and H. influenzae strain 2. In the area opposite the H. influenzae antigen there appeared again the diffuse line 10 and one thick line instead of lines 6 to 9. It appears to be a continuation of lines 4 and 5. Line 3 also continued to appear. The common antigens between H. aegyptius strain 128a and H. influenzae strain 2 are, therefore, antigens 3, 4, 5, and 10. Figure 1B shows a corresponding experiment between the same immune serum and sonic extracts of the homologous strain and H. influenzae strain 1 (right lower end). The figure shows again that, with antigen 128a, all 10 lines appeared. With H. influenzae there appeared only the diffuse line 10 and instead of the separated lines 4 to 9, one thick line appeared. Line 3 continued also to appear with the H. influenzae antigen, whereas lines 1 and 2 disappeared. Reactions between H. influenzae immune sera and H. influenzae extracts. Six precipitation lines appeared at the reaction between pooled H. influenzae strain 1 immune serum and its homologous antigen. At the reaction of the same serum and H. influenzae strain 2 antigen the same lines 1 to 6 and sharp new lines a and b appeared (table 5). The phenomenon can be explained by the presence of these two antigens in strain 1 in such small quantities that after a long immunization they were able to produce antibodies, but their concentration in its extract was not sufficient to give visible precipitation, whereas strain 2 contained them in such quantities that the new precipitation lines a and b resulted.
At the reaction between strain 2 immune serum and its homologous antigen 5 lines appeared (table 6). The same lines also appeared with the extract of strain 1, and 1 additional line (c), which could be seen in the vicinity of line 1. It seems, therefore, that the only antigenic difference between extracts of H. influenzae 1 and 2 consists in the presence of an additional antigen 6 in H. influenzae 1, which is not present in extract 2, and in quantitative differences between the antigens a, b, and c. The experiments summarized so far showed that sonic extracts of H. aegyptius strains contained, in addition to those antigens in common with H. influenzae 1 and 2, several additional antigens which gave rise to antibody production in their specific antisera. The antibodies produced by these antigens, mainly antigens 1, 2, and 6 to 9 of strain 128a, never reacted with H. influenzae extracts. On the other hand it was not evident that H. influenzae extracts contained specific antigens which regularly are lacking in H. aegyptius strains. Line 1 of H. influenzae 1 and 2 failed to appear opposite many H. aegyptius antigens, but the majority of the H. influenzae lines were shared with most H. aegyptius strains.
SUMMARY
The soluble antigens present in sonic extracts of Haemophilus aegyptius strains, isolated from pathological conditions of the conjunctiva in Israel and the United States, with suitable hyperimmune sera, gave almost identical serological reactions with almost the same precipitation lines in agar gel. Only minor quantitative differences existed between the ability of different H. aegyptius strains to produce antibodies to all 10 antigens present in the American strain 128a, which represented the complete serotype. On the other hand, H. influenzae antigens, in contact with H. aegyptius immune sera, never showed more than 4 precipitation lines identical with those produced by H. aegyptius extracts. H. influenzae antigens produced no more than 5 to 6 precipitation lines with their homologous immune sera, whereas the majority of H. aegyptius extracts produced only a part of them in contact with H. influenzae immune sera.
On the other hand, all H. aegyptius extracts in the presence of H. influenzae immune sera produced 1 to 3 additional lines which were not produced by H. influenzae antigens themselves. This phenomenon indicated that certain additional antigens, although present in H. influenzae extracts in sufficient quantities to give rise to antibody production after a long immunization period, were nevertheless not sufficiently concentrated to produce visible precipitation lines. Their concentration in H. aegyptius extracts was sufficient to produce visible precipitation lines.
Although sonic extracts of H. aegyptius and H.
influenzae contained many common antigens, the two species could be differentiated by speciesspecific antigens which gave rise to specific precipitation lines in reactions with homologous sera. 
